Objectives/Hypothesis: Develop a standardized letter of recommendation (SLOR) for otolaryngology residency application that investigates the qualities desired in residents and the letter writer's experience. Compare this SLOR to narrative letters of recommendation (NLORs).
INTRODUCTION
An important component to residency application is the applicant's narrative letter of recommendation (NLOR). Typically, applicants have three to four letters from various faculty members who supervised or worked with that particular applicant during medical school. Usually, NLORs in otolaryngology contain three elements. 1 First, the relationship between the letter writer and the applicant is stated. Second, the writer gives a brief summary about the applicant's academic or clinical record. Third, the applicant's personality traits and previous performance are compared to those of his or her peers. 1 Although NLORs are considered to be an important part of the residency application process, they often contain information that is ambiguous. Many studies have demonstrated flaws inherent within the traditional NLOR: they do not predict future clinical performance, 2, 3 show only fair, at best, agreement when evaluated by different individuals, 4 and contain significant gender bias. 1 In our previous publication, we attempted to identify methods that could improve NLORs in otolaryngology. 5 To improve upon the issues found in NLORs, in 1995 the Council of Emergency Medicine Residency Directors created a standardized letter of recommendation (SLOR) form. 6, 7 This emergency medicine SLOR has been shown to require less evaluation time and have better inter-rater reliability compared to NLORs. 8 Girzadas et al. also indentified predictors that might help a medical student receive a guaranteed match recommendation by the SLOR writer. 9 In emergency medicine, the SLOR offers an alternative to NLORs that may help improve resident selection.
Information about how to properly complete the emergency medicine SLOR is available online for SLOR writers. 7 Writers are instructed that the SLOR should be standardized, concise, and discriminating. 7 Faculty with experience in resident selection, such as residency program directors and medical school clerkship directors, are encouraged to write a group SLOR. 7 Additionally, the SLOR's writer is asked to review the SLORs authored in the previous year so that he or she may provide accurate information for the different sections of the SLOR. 7 Finally, the clerkship secretaries are asked to pull clerkship grades for the student so the grades reported in the SLOR are correct. 7 The recent otolaryngology literature contains multiple publications that are primarily focused on the flaws in the current methodology used to select residents. 1, 5, [10] [11] [12] [13] [14] Messner and Shimahara reviewed NLORs for otolaryngology residency applicants and found significant gender bias in the ways that male and female letter writers described applicants and concluded their paper by proposing the use of an SLOR in otolaryngology residency selection. 1 In 2012, our group published a study that used SLOR methodology in the cohort of applicants to our pediatric otolaryngology fellowship. 10 The SLOR contained five content-based categories: the letter writer's background, comparison of the applicant to his or her contemporaries and predecessors, qualifications for otolaryngology, global assessment, and a summary statement. These five content-based categories allowed for a more objective, standardized method to evaluate the applicant in terms of the depth of the letter writer's understanding of the applicant, concrete examples of the applicant's personal traits (e.g., language, reasoning, compassion, ethics, and surgical skills), and numeric comparison of the applicant to his or her peer group. The fellowship SLORs demonstrated better interrater reliability in six of seven categories, with less interpretation time than NLORs. Pediatric otolaryngologists also found the fellowship SLOR easier to review than traditional NLORs. 10 Our SLOR may represent a potential improvement upon traditional NLORs for pediatric otolaryngology fellowship selection. Our pediatric program used SLORs during the review process for this year's application cycle and will continue to use SLORs in the future.
The present article replicates our previous fellowship SLOR study in the pilot use of an SLOR for the resident applicant pool to the otolaryngology residency program at the University of Colorado during the 2011-2012 application year.
MATERIALS AND METHODS

Study Design
A resident SLOR, based on our previous fellowship SLOR, 10 was developed in a format requiring objective answers from the writer (Fig. 1 ). This letter is divided into five contentbased categories: writer's background, a comparison of the applicant to his or her contemporaries and predecessors, qualifications of the applicant for otolaryngology residency, a global assessment that asks the SLOR writer where the applicant ranks compared to all previous applicants the writer has recommended, and a summary statement category where the SLOR writer may provide a brief narrative response as well as an overall rating of the applicant. SLOR writers were chosen from all of the NLOR writers for the 2011-2012 residency applicants who had been offered interviews at the University of Colorado. One of the applicant's NLOR writers was asked to complete the SLOR with a goal of creating an SLOR/NLOR pair for each applicant. Mirroring the effort by the Council of Emergency Medicine Residency Directors, writers most familiar with the evaluation of medical students or residents were selected.
7 First, we tried to identify the applicant's medical school rotation coordinator via the applicant's respective otolaryngology department website. If the applicant did not have a medical school rotation coordinator specified, then the residency program director was selected. In cases where the applicant was from a medical school without an otolaryngology residency program, the otolaryngologist with the longest tenure, who had also written an NLOR for the applicant, was selected. Approval by the Colorado Multiple Institutional Review Board (#11-1145) for this research project was obtained.
The SLOR was distributed using the REDCap Survey database hosted at the University of Colorado School of Public Health. REDCap, or Research Electronic Data Capture, is a Health Insurance Portability and Accountability Act of 1996-compliant, secure, Web-based application designed to support data capture for different types of research studies. 15 Completed SLORs were paired with the same author's NLOR, and both letters were masked for all identifying information, removing all references to names and institutions that might identify the applicant or SLOR/NLOR writer. Three reviewers with previous experience on the residency ranking committee were selected: a senior level faculty member with >10 years experience in residency selection, a junior level faculty member with <10 years experience in residency selection, and a chief resident with 1 year experience in residency selection. All of the reviewers were physicians who were not involved in the residency selection process for the 2011-2012 application cycle. These SLORs were not used in the selection process. Prior to ranking the letters, a member of the research team reviewed the ranking scales with each of the three reviewers.
The NLOR and SLOR pairs were evaluated on a Likerttype scale examining five content-based categories as well as an overall ranking of the each respective letter and an ease of review ranking (i.e., how easy was the letter to review compared to letters that the reviewer had read in the past). NLORs were evaluated based on the content in the letter (Table I) . For instance, an NLOR could receive a 0 for comparison to contemporaries/predecessors if it did not contain information that compared the applicant to other medical students. The SLOR ranking scale was based on the applicant's likelihood to match using the information found in each section of the letter (Table  I ). The reviewers determined the overall rankings for the NLORs and SLORs by assessing the whole content of each respective letter. The ease of review ranking scale was the same for both letter types and asked the reviewer how easy the letter was to assess in comparison to previous letters reviewed (Table  I ). The reviewers also recorded the length of time needed to review and rank each letter. The ranking scales were adapted from our previous study 10 and a study that compared SLORs to NLORs for emergency medicine resident applicants. 8 
Statistical Analysis
SLOR results were characterized using descriptive statistics. For the four comparison to contemporaries/predecessors questions about the number of medical students receiving honors, high pass, pass, or fail grades, only complete reports were used (i.e., data were excluded if the writer's numbers did not make sense or were all zero). The total number of students who had completed an otolaryngology rotation was summed, and then the mean percentage of students receiving each grade (honors, high pass, pass, or fail) was calculated.
Kendall coefficient of concordance (Kendall W) was used to calculate the agreement among raters on the rankings for each component of both the SLORs and the NLORs. Kendall W is a nonparametric statistic and makes no assumptions regarding the nature of the probability distribution. The degree of agreement for Kendall W is defined as: 0 poor, 0 to 0.2 slight, 0.2 to 0.4 fair, 0.4 to 0.6 moderate, 0.6 to 0.8 substantial, and 0.8 to 1.0 almost perfect. 16 This was accomplished using MAGREE macro V1.0 in SAS (SAS Institute, Cary, NC), which requires all applicants to be rated by all of the otolaryngologists. 17, 18 Paired t tests were used to compare the mean ranks on each category between SLORs and NLORs and length of time to complete the ranking of the letters. The mean cumulative scores for each NLOR and SLOR were found by summing and then averaging each reviewer's scores for the writer's background, comparison of the applicant to contemporaries/ predecessors, qualifications for otolaryngology, global assessment, summary statement, and overall ranking categories. Ease of review was not included during the calculation of the cumulative SLOR or NLOR scores. For applicants who were subsequently interviewed at and ranked by the University of Colorado, a linear regression analysis was performed that compared that resident's rank list position to their mean cumulative SLOR and NLOR rankings, respectively. P < .05 was considered statistically significant. All statistical comparisons were performed in SAS 9.2.
RESULTS
In 2011, 47 applicants were offered interviews to the University of Colorado Otolaryngology Residency Program, for whom 31 SLORs were obtained (66% response rate). The mean time to write the SLOR was 4.17 6 2.18 minutes. The SLOR results are presented in Table II . Two SLOR responses were not included in the calculation of the mean percentage of medical students receiving a particular grade (honors, high pass, pass, or fail) on their otolaryngology rotation because the answers provided by the respondents did not make sense (e.g., 9999 or 0) in each of the four categories.
Three reviewers ranked each NLOR/SLOR pair for the 31 applicants. Inter-rater reliability was higher on the SLORs for qualifications for otolaryngology, global assessment, summary statement, and overall ranking. For writer's background, comparison to contemporaries/ predecessors, and ease of review, the NLORs had higher inter-rater reliability. The values of Kendall W ranged from W ¼ 0.37 to 0.87 on the SLORs, which represents fair to almost perfect agreement, and W ¼ 0.49 to 0.74 on the NLORs, which represents moderate to substantial agreement (Table III) . On both the SLORs and NLORs, there was only fair to moderate agreement about the ease of ranking review.
By paired t test, the average time to compete the ranking of the letters of recommendation was significantly lower for the SLORs, 39.24 6 23.45 seconds, compared to 70.95 6 40.14 seconds for the NLORs (P < .0001).
Mean rankings for the SLORs and NLORs are shown in Table IV . These mean rankings were statistically higher on the SLORs compared to NLORs on the following categories: writer's background, comparison of the applicant to contemporaries and predecessors, and ease of letter review. No statistical difference was found between the other categories (Table IV) .
Twenty-seven of the 31 applicants were ranked by the University of Colorado residency ranking committee. Lower numbers corresponded to applicants who were ranked higher on our rank list (i.e., 1 ¼ highest and 27 ¼ lowest). Higher mean cumulative SLOR or NLOR scores corresponded to a more highly ranked letter (i.e., 42 ¼ highest possible score and 7 ¼ lowest possible score). There was a moderate negative correlation between the rank position of the applicants and the mean of the cumulative SLOR scores, r ¼ À0.53, P ¼ .004 (Fig. 2) . There was no correlation between the rank position of the applicants and the mean of the cumulative NLOR scores, r ¼ À0.27, P ¼ 0.18 (Fig. 3) . There was no correlation between the mean of the cumulative SLOR and NLOR scores (r ¼ 0.23, P ¼ .26; Fig. 4 ).
DISCUSSION
In 2012, there were 390 applicants for 285 otolaryngology residency positions in the National Resident Match. 19 With approximately 1.4 applicants per position, it is vital for residency programs to continually evaluate their selection methods. Recent literature has shown that the factors (i.e., rank list position, clerkship grades, and standardized examination scores) used in resident selection in otolaryngology and other fields may be of dubious value and may not predict future clinical performance.
12,20,21 Bent et al. reviewed the performance of eight consecutive residency classes and found that resident performance, as assessed by faculty evaluation, peer-resident evaluation, selection for chief resident, and receipt of an annual graduating resident teaching award, did not correlate with either the applicant's rank number or resident's grouping on the rank list, which was grouped into halves, thirds, or quartiles. 12 A high variability in medical school clerkship grading systems exists, both between different institutions and within a single institution, which makes it difficult for residency programs to evaluate applicants on their clerkship grades. 20 In their study evaluating information collected by the National Resident Matching Program, Borowitz et al. demonstrated that medical school grades, standardized examination scores, interviews conducted during the application process, and rank list position do not predict a pediatric resident's clinical performance. 21 NLORs are considered an essential part of the residency selection process. 2 Compared to otolaryngology residency applicants, program directors view NLORs as being significantly more important in the selection process. 13 NLORs have been shown to contain primarily positive feedback about an applicant. 1 Female applicant appearance is more likely to be described by male letter writers, who make up the majority of NLOR writers. 1 There has been evidence throughout the literature that NLORs are not predictive of future residency performance. 2, 3 In their large survey of internists, DeZee et al. reported that NLORs were felt to be unable to discern future performance in residency or medical school. 2 NLORs do not predict future radiology residency performance, as assessed by rotation evaluations, retrospective faculty recall scores, and board examination scores. 3 Additionally, NLORs do not communicate consistent information to letter readers. Dirschl and Adams found only slight to fair inter-rater reliability when they asked six orthopedic faculty members to review and rank NLORs for orthopedic residency applicants as either outstanding, average, or poor. 4 Most of the tools used to evaluate residency applicants have been shown to be nonpredictive of clinical performance.
This study applied a tool, the SLOR, which may improve the ability for programs to evaluate applicants. Fig. 2 . Scatterplot of the rank position compared to the mean of the cumulative standardized letter of recommendation (SLOR) scores. Lower rank list position corresponds to higher-quality applicants as determined by our selection committee. Higher mean cumulative SLOR scores correspond to higherquality SLORs as determined by three letter reviewers.
Emergency medicine residency programs introduced SLORs in the mid-1990s. 6, 7 Recent publications called into question the accuracy of the global assessment score 22 and potential gender bias in the likelihood to match question. 23 However, the emergency medicine SLOR requires less evaluation time, has improved interrater reliability over NLORs, and presents standardized, less subjective information to residency selection committees. 8, 9 Our previous study demonstrated improved interrater reliability and less evaluation time in pediatric fellowship selection. 10 In the present inquiry, we demonstrated that SLORs have higher inter-rater reliability for qualifications for otolaryngology, global assessment, summary statement, and overall letter ranking. NLORs, conversely, had higher inter-rater reliability on the writer background, comparison to contemporaries/predecessors, and ease of letter review Fig. 3 . Scatterplot of the rank position compared to the mean of the cumulative narrative letter of recommendation (NLOR) scores. Lower rank list position corresponds to higher-quality applicants as determined by our selection committee. Higher mean cumulative NLOR scores correspond to higher-quality NLORs as determined by three letter reviewers. sections. This differs from the results we found in our fellowship SLOR study, in which the SLOR had higher inter-rater reliability on every section except for ease of letter review. 10 It is interesting to note that the only sections where the NLORs had higher inter-rater reliability compared to the SLORs were also the only sections where the mean rankings between the NLOR/SLOR pairs were statistically different and higher on the SLORs (Table  IV) . One possible reason for the statistically significant differences between mean ranks of the writer's background and the comparison to contemporaries/ predecessors sections could be that our SLOR (Fig. 1) requires this information to be entered by the letter writer, whereas the NLOR format does not require this information. This information is more consistently absent or less detailed within the NLORs, as reflected by higher inter-rater reliability and lower mean rankings for the NLORs. The significant difference found between the NLORs and SLORs on the ease of review section may be attributed to SLORs being easier to review than NLORs, although there was less agreement among raters about how much easier. The mean rankings for both the SLORs and NLORs indicate that both letter formats typically advocate in favor of the applicant.
The means of the cumulative NLOR and SLOR scores do not correlate, suggesting that these letters may contain varied information and/or convey information differently (Fig. 4) . This is an interesting finding in light of the SLOR and NLOR being written by the same writer. An additional notable finding was that the means of the cumulative SLOR scores correlated with our institution's rank list, whereas the means of the cumulative NLOR scores did not. This was not demonstrated in our fellowship SLOR study. 10 This correlation may indicate that information contained within the SLOR is similar to that which is used to create a rank list at our institution, whereas the NLOR may not contain this information. However, if our rank list for residency selection is as nonpredictive of residents' clinical performance as other studies have shown, 12, 21 an instrument such as the SLOR that correlates with that rank list may also be of dubious value. Our finding that SLORs have a short composition time (<5 minutes) and require significantly less time to review (39.24 6 23.45 seconds, compared to 70.95 6 40.14 seconds) provides additional support for the possible use of SLORs in otolaryngology residency selection. For example, by replacing one NLOR with an SLOR, the $30 second time savings per letter results in a 25-minute reduction in total time spent reading letters for a residency ranking committee member reviewing the letters for 50 applicants. Although this is a small amount of time saving per letter reader, it does support the idea that SLORs may enhance the efficiency of the residency selection process.
There are a number of limitations to this study. A few of the SLOR questions may ask questions that the writer may not be able to answer accurately, as indicated in Table II . For example, the SLOR asks the writer to report the applicant's grade on a defined scale (honors, high pass, pass, fail) even if he or she does not use that scale at their institution. Also, briefing the letter reviewers about the study's ranking scales may have influenced the scores that they gave to the NLORs and SLORs, respectively. The NLORs and SLORs were presented in pairs for each applicant, with the NLOR always being presented first. This may have influenced the shorter mean reviewing time for the SLORs. Although the reviewers were separate from the residency selection process for the 2011-2012 application cycle, at the time of the study they were all part of the University of Colorado Department of Otolaryngology and may have prior knowledge about the aims of our study. This could have influenced the manner in which the NLORs and SLORs were ranked by each reviewer.
Otolaryngology is a highly competitive field that is relatively small compared to other fields in medicine and surgery. This competitiveness results in a high-quality applicant pool that may be difficult to separate, as shown by the high mean ranks found on both the NLORs and SLORs (Table IV) and the high rankings given out to applicants by SLOR writers (Table II) . Additionally, letter writers tend to advocate for the person they are writing on behalf of, which makes applicant pool separation more challenging. Furthermore, the population included in this study is limited to the applicants who have been invited for an interview and thus does not represent the overall applicant pool to our residency program. Because NLORs are typically used by most programs to screen the applicant pool for those to be invited for interview, our preselected study population may contain a disproportionally larger proportion of high-quality applicants. This makes us unable to comment on the use of SLORs as a screening tool. In addition, this selection bias makes separating the abilities of SLORs and NLORs more challenging in this study. Conducting a multi-institutional rating study prior to selection for interview could test the external validity of otolaryngology residency SLORs in the residency selection process. This type of multi-institutional study would also allow for testing the SLOR in a much larger pool of residency applicants instead of the small pool of applicants already selected for interviews at our program.
Another limitation of the SLOR is that program directors may be reluctant to implement this tool. Because of their responsibilities to the medical students of their own school, program directors who have written NLORs for applicants may be reluctant to fill out SLORs out of the concern that it may adversely affect a less than ideal applicant from their own school.
CONCLUSION
This study demonstrates that SLORs may complement NLORs for otolaryngology residency selection. In contrast to NLORs, our SLOR demonstrated better inter-rater reliability on the majority of content-based categories with less interpretation time. Additionally, otolaryngologists rate SLORs as easier to review when compared to NLORs. Also, mean rankings for SLOR/ NLOR pairs, written by the same author, do not correlate, suggesting that these tools work differently in the hands of letter readers. Although SLORs may not replace traditional NLORs, it is important for physicians to gain familiarity with standardized letters and to consider how these tools may augment the otolaryngology resident selection process by efficiently conveying standardized information in a reliable fashion. These tasks are particularly relevant in light of the ever-increasing pressure on training programs to select and train excellent physicians in a set amount of time with a fixed amount of resources.
